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(54) FUNCTIONAL FILM AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a functional film 
which is prepared by a coating method and can exert 
various functions and which has a transparent 
conductive layer having a low electric resistance value, 
for instance, and a manufacturing method thereof and to 
provide the functional film which is excellent also in the 
corrosion resistance to a transparent substance and a 
solvent, in particular, 

SOLUTION: The functional film has a compressed layer 
2 of functional particulates on a substrate 1 and it is 
subjected to heat treatment after the compressed layer 
of the functional particulates is formed. The film is 
effective particularly in the case when an anchor coat 
layer constituted mainly of a resin is formed on the 
surface of the substrate 1 on the side of the 
compressed layer 2. The compressed layer 2 of the 
functional particulates is obtained by a process wherein 
a liquid wherein the functional particulates are dispersed 
is applied on the substrate 1 and dried and a functional 
particulate containing layer thus formed is compressed. 
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* NOTICES * 

JPO and NCIFM are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated, 



CLAIMS 



[Claim(s)] 

[Claim 1] The functional film heat-treated after being the functional film which has the 
compression layer of a functional particle and forming the compression layer of said functional 
particle on a base material. 

[Claim 2] The functional film according to claim 1 with which the anchor coat layer is formed in 
the field by the side of the compression layer of said functional particle of said base material. 
[Claim 3] Said anchor coat layer is a functional film according to claim 2 which uses resin as a 
principal component. 

[Claim 4] The compression layer of said functional particle is a functional film given in any 1 term 
of the claims 1-3 obtained by compressing the functional particle content layer formed by 
applying on a base material and drying the liquid which distributed the functional particle. 
[Claim 5] The compression layer of said functional particle is 2 44Ns/mm. Functional film given in 
any 1 term of the claims 1-4 obtained by compressing by the above compressive force. 
[Claim 6] Afunctional film given in any 1 term of the claims 1-5 said whose functional particles 
are conductive particles. 

[Claim 7] The compression layer of said functional particle is a functional film given in any 1 term 
of the claims 1-6 which are transparence conductive layers. 

[Claim 8] The manufacture approach of the functional film which applies the liquid which 
distributed the functional particle, dries, forms a functional particle content layer on a base 
material, compresses said functional particle content layer after that forms the compression 
layer of a functional particle, and includes heat-treating further. 

[Claim 9] The manufacture approach of a functional film according to claim 8 of performing said 
heat treatment in 50-130 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of th© Invention] 
[0001] 

[Field of the Invention] This invention relates to the functional film which has the functional layer 
which consists of a compression layer of a functional particle on a base material, and its 
manufacture approach. In this invention, the both sides of a functional film and a functional sheet 
are included in a functional film. Moreover, that whose base material is a metal is also contained 
in the functional film of this invention. 

[0002] It is the layer which has a function as a functional layer, and a function means physical 
and/or the thing of work to achieve through a chemical phenomenon- The layer which has 
various kinds of functions, such as a conductive layer, a magnetic layer, a ferromagnetic layer, a 
dielectric layer, a ferroelectric layer, an electrochromic layer, an electroluminescence layer, an 
insulating layer, a light absorption layer, an optical selective-absorption layer, a reflecting layer, 
an acid-resisting layer, a catalyst bed, and a photocatalyst layer, is contained in a functional 
layer, 

[0003] This invention especially relates to the transparence electric conduction film which has a 
transparence conductive layer and its manufacture approach. It can use as a transparent 
electrode like an electroluminescence panel electrode, an electrochromic element electrode, a 
liquid crystal electrode, a transparence side heating element, and a touch panel, and also a 
transparence electric conduction film can be used as a transparent electromagnetic wave 
screen. 
[0004] 

[Description of the Prior Art] Conventionally, the functional film which consists of various kinds 
of high-performance material is manufactured by chemical vapor deposition (CVD), suoh as 
physical vapor growth (PVD), such as vacuum deposition, laser ablation, sputtering, and ion 
plating, and Heat CVD, Light CVD, plasma CVD, Generally large-scale equipment is required for 
these, and there is also an unsuitable thing in formation of the film of a large area in inside. 
[0005] Moreover, formation of the film by spreading using a sol-gel method is also known. 
Although it is suitable also for formation of the film of a large area, it is necessary to make an 
inorganic material sinter at an elevated temperature after spreading with a sol-gel method in 
many cases. 

[0006] For example, it will be as follows if it sees about the transparence electric conduction 
film. Current and the transparence electric conduction film are mainly manufactured by the 
sputtering method. Although the spa TARRINQU method has various methods, it is the approach 
of making a target front face carry out the acceleration collision of the inactive gas ion 
generated in a direct current or high frequency discharge in the vacuum for example, beginning 
to beat the atom which constitutes a target from a front face, making a substrate front face 
carry out deposition, and forming the film. Th© sputtering method is excellent in th© point that 
the thing of a to some extent big area can also form the low electric conduction film of surface 
electric resistance. However, there is a fault that equipment is large-scale and a membrane 
formation rate is slow. If large area-ization of the electric conduction film will be advanced 
further from now on, equipment will become large further. Technically, the problem of having to 
raise the precision of control occurs and the problem that a manufacturing cost becomes large 
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generates this in another viewpoint Moreover, although the number of targets is increased and 
the rate is gathered in order to compensate the lateness of a membrane formation rate, this is 
also the factor which enlarges equipment and It is a problem. 

[0007] Manufacture of the transparence electric conduction film by the applying method is also 
tried. By the conventional applying method, a conductive particle applies on a substrate the 
conductive paint distributed in the binder solution, dries and stiffens it, and forms the electric 
conduction film. By the applying method, it is easy to form the electric conduction film of a large 
area easily, and there is the advantage in which equipment is simple, productivity is high and the 
electric conduction film can be manufactured by low cost rather than the sputtering method. By 
the applying method, when conductive particles contact, an electric path is formed and 
conductivity is discovered. However, there is a fault that the electric conduction film produced 
by the conventional applying method has inadequate contact, and the electric resistance value of 
the electric conduction film obtained is high (it is inferior to conductivity), and the application will 
be restricted. 

[0008] As manufacture of the transparence electric conduction film by the conventional applying 
method, to JP,9-109259,A The coating which consists of conductive powder and binder resin is 
applied on the plastic film for an imprint It dries, and the laminating of the 2nd process which 
pressurizes and (5-100kg/cm2) carries out heating (70-180 degrees C) processing of the 1st 
process and conductive layer front face which form a conductive layer in a smooth side, and this 
conductive layer is carried out on plastic film or a sheet, and the manufacture approach which 
consists of the 3rd process which carries out thermocompression bonding Is indicated. By this 
approach, since binder resin is used in large quantities (they are [ as opposed to / in the case of 
minerals conductivity powder / the binder 100 weight section / as opposed to / in the case of 
the conductive powder 100 - the 500 weight sections, and organic conductivity powder / the 
binder 100 weight section ] conductive powder 0.1 - 30 weight sections), the transparence 
electric conduction film with a low electric resistance value is not obtained. 
[0009] For example, the coating for electric conduction film formation which consists of the 
organic-acid salt or inorganic-acid salt of tin dope indium oxide (ITO) powder, a solvent, a 
coupling agent and a metal and which does not contain a binder is applied to a glass plate, and 
the approach of calcinating at the temperature of 300 degrees C or more is indicated by JP,8- 
199096.A. By this approach, since the binder is not used, the electric resistance value of the 
electric conduction film becomes low. However, since it is necessary to perform a baking 
process with a temperature of 300 degrees C or more, it is difficult to form the electric 
conduction film on a base material like a resin film. That is, according to an elevated 
temperature, will fuse, it will carbonize or a resin film will burn. Although based on the class of 
resin film, for example with a polyethylene terephthalate (PET) film, the temperature of 130 
degrees C is a limitation. 

[0010] As things other than an applying method, the conductive coat which consists of the fine~ 
particles compression layer with which resin was preferably filled up into all of openings in part 
and the lower resin layer of the opening of the skeletal structure constituted from conductive 
matter (metal or alloy) fine particles by JP t 6-1378§,A is indicated at least. The process is 
explained to a plate taking the case of the case where a coat is formed. A resin layer will be 
formed in a processed member front face if the plate which are resin, the fine-particles matter 
(a metal or alloy), and a processed member is first vibrated or stirred within a container with a 
coat formation medium (steel ball with a diameter of several mm) according to this number 
offioial report. Then, the fine-particles matter is caught and fixed by the resin layer according to 
the adhesion of this resin layer. Furthermore, striking power is given to the fine-particles matter 
with which the coat formation medium which has received vibration or stirring has received 
vibration or stirring, and a fine-particles compression layer is made. In order to acquire the fixed 
effect of a fine-particles compression layer, most quantity of resin is needed. Moreover, the 
process is complicated compared with the applying method. 

[001 1] JP,9-107195,A is made to sprinkle and deposit a conductive staple fiber on films, such as 
PVC, as things other than an applying method, pressure treatment of this is carried out, and the 
approach of forming a conductive fiber-resin unification layer is indicated. With a conductive 
staple fiber, covering processing of the nickel plating etc. is carried out at staple fibers, such as 
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polyethylene terephthalate. It is desirable to carry out under the temperature conditions a reein 
matrix layer indicates thermoplasticity to be, and pressurizetion actuation is 1 75 degrees C and 
20kg/cm2. The elevated temperature and low voltage conditions to say are indicated. 
[0012] 

[Problem(s) to be Solved by the Invention] Development of the approach by which the functional 
film which may discover various functions, for example, the transparence electric conduction film 
with a low electric resistance value, is obtained is desired employing the advantage of the 
applying method for it being easy to form the functional film of a large area on a base material 
easily, equipment being simple, and productivity being high, and being able to manufacture the 
functional film by tow cost efficiently from such a background. 

[0013] It is required for various functional film in many cases that there is little light scattering 
like for example, the transparence electric conduction film. In order to obtain the film with little 
light scattering, it is possible to sink the transparence matter into the functional film. Therefore, 
the corrosion resistance over the transparence matter or various solvents is required of the 
functional film in many cases. For example, in the usage which disassembles an organic solvent 
like the photocatalyst film, the functional film is required to excel in the corrosion resistance 
over a solvent. Moreover, in the operating environment of the functional film, some solvents may 
adhere to the functional film. As for the functional film, excelling in the corrosion resistance over 
a solvent is desirable also from this viewpoint. 

[0014] Then, the purpose of this invention is to offer [ offering the functional film which has the 
functional layer which may discover the various functions by the applying method, for example, a 
transparence conductive layer with a low electric resistance value, and ] the manufacture 
approach of said functional film by the applying method. 

[0015] The purpose of this invention is especially to offer the functional film which is excellent 

also in the corrosion resistance over the transparence matter or a solvent. 

[0016] 

[Means for Solving the Problem] Conventionally, if binder resin was not used in large quantities 
in the applying method, when a functional layer was not able to be formed or binder resin was 
not used, if the functional matter was not made to sinter at an elevated temperature, it was 
thought that a functional layer was not obtained. When having seen about the conductive layer, 
and a conductive layer was not able to be formed or binder resin was not used if binder resin 
was not used in large quantities, if the conductive matter was not made to sinter at an elevated 
temperature, it was thought that a conductive layer was not obtained. 

[0017] However, this invention person found out that the functional layer which has a mechanical 
strength by compression and may discover various kinds of functions was obtained, without 
calcinating at an elevated temperature, without using a lot of binder resin for a surprising thing, 
as a result of inquiring wholeheartedly, this invention person found out that a transparence 
conductive layer with low resistance was obtained, when the conductive matter was used. 
Furthermore, this invention person reached [ that the functional film which is excellent also in 
the corrosion resistance over the transparence matter or a solvent is obtained, and ] a header 
and this invention by heat-treating the functional film which has the functional layer obtained by 
compression. 

[0018] This invention is a functional film heat-treated after being the functional film which has 
the compression layer of a functional particle and forming the compression layer of said 
functional particle on a base material. 

[0019] The anchor coat layer may be formed in the field by the side of the compression layer of 
said functional particle of said base material in said functional film. As for said anchor coat layer, 
in said functional film, it is desirable to use resin as a principal component Thus, when said 
anchor coat layer which uses resin as a principal component is formed in said base material side, 
the advantage of this invention is large. 

[0020] In said functional film, the compression layer of said functional particle is obtained by 
compressing the functional particle content layer formed by applying on a base material and 
drying the liquid which distributed the functional particle. As for the compression layer of said 
functional particle, in said functional film, it is desirable to be obtained by compressing by the 
compressive force of two or more [ 44Ns //mm ]. 
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[0021] In said functional film, if a conductive particle is used as said functional particle, the 
functional film which has a conductive layer will be obtained. In said functional film, it is desirable 
that the compression layer of said functional particle is also the transparence electric 
conduction film. 

[0022] This invention relates also to the manufacture approach of said functional film. This 
invention is the manufacture approach of the functional film which applies the liquid which 
distributed the functional particle, dries, forms a functional particle content layer on a base 
material, compresses said functional particle content layer after that, forms the compression 
layer of a functional particle, and includes heat-treating further, 

[0023] It sets to said approach and is compression 44Ns/mm 2 It is desirable to carry out by the 
above compressive force. In said approach, compressing in ordinary temperature is desirable. In 
said approach, it is desirable to heat-treat in 50-130 degrees C. 

[0024] In said approach, although the dispersion liquid of said functional particle may also contain 
a small amount of resin, it is desirable that especially resin is not included. When the dispersion 
liquid of said functional particle contain resin, when it expresses with the volume and the volume 
of said functional particle is set to 100, as for the content of said resin, it is desirable that it is 
less than 25 volume. 
[0025] 

[Embodiment of the Invention] In this invention, the layer which has various kinds of functions, 
such as a conductive layer, a magnetic layer, a ferromagnetic layer, a dielectric layer, a 
ferroelectric layer, an electrochromic layer, an electroluminescence layer, an insulating layer, a 
light absorption layer, an optical selective-absorption layer, a reflecting layer, an acid-resisting 
layer, a catalyst bed, and a photocatalyst layer, is contained especially in a functional layer, 
without being limited. Therefore, in this invention, the functional particle which should constitute 
the layer made into said purpose is used. The inorganic particle for which it has cohesive force is 
mainly used, without limiting especially a functional particle. Also in manufacture of which 
functional film, while the functional paint film which has sufficient mechanical strength by 
applying the approach of this invention is obtained, the evil by the binder resin In the 
conventional applying method for having used binder resin in large quantities is cancelable. 
Consequently, the target function improves more. 

[0026] For example, in manufacture of a transparence conductive layer, conductive inorganic 
particles, such as tin oxide, indium oxide, a zinc oxide, cadmium oxide, antimony dope tin oxide 
(ATO), fluorine dope tin oxide (FTO), tin dope indium oxide (ITO), and an aluminum dope zinc 
oxide (AZO), are used. It is desirable at the point that the conductivity in which ITO was more 
excellent is acquired. Or what coated the front face of the particle which has the transparency 
of a barium sulfate etc. with inorganic materials, such as ATO and ITO, can also be used. 
Although the particle diameter of these particles changes with degrees of dispersion needed 
according to the application of a conductive layer and does not generally have by the 

configuration of a particle, generally it is 10 micrometers or less, its 1.0 micrometers or less are 
desirable, and 5nm - its 100nm is more desirable. 

[0027] Or the conductive particle of the quality of organic may be used. As a conduotive particle 
of the quality of organic, what coated the resin particle front face with the metallic material is 
mentioned, for example. 

[0028] The outstanding conductivity is acquired by application of this manufacture approach. In 
this invention, transparence means penetrating the light. About the dispersion degree of light, the 
level demanded by the application of a conductive layer differs. In this invention, a thing with 
dispersion which is generally said to be translucent is also contained. 
[0029] In manufacture of a ferromagnetic layer, the end of a ferromagnetic alloy powder 
ferromagnetic metallic elements, such as iron-oxide system magnetism powder, such as gamma- 
Fe 203, Fe 304, Co-FeOx, and Ba ferrite, and alpha-Fe, Fe-Co, Fe-nickel, Fe-Co-nickel, Co, 
Co-nickel, are used as a principal component is used. By application of this manufacture 
approach, the saturation magnetic flux density of a magnetic paint film improves. 
[0030] In manufacture of a dielectric layer or a ferroelectric layer, the particle of dielectrics, 
such as a titanic-acid magnesium system, a barium titanate system, a strontium titanate system, 
a lead titanate system, a titanic-acid lead zirconate system (PZT), a lead zirconate system, a 
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lanthanum addition titanic-acid load zirconate system (PLZT), a magnesium-silicate system, and 
a lead content perovskite compound, or a ferroelectric is used. Improvement in a dielectric 
property or a ferroelectric property is obtained by application of this manufacture approach. 
[0031] In manufacture of the metal oxide layer which discovers various functions, the particle of 
metallic oxides, such as an iron oxide (Fe 203), silicon oxide (SiOg), an aluminum oxide 
(aluminum 203), a titanium dioxide (Ti02), titanium oxide (TiO), a zinc oxide (ZnO), a zirconium 
dioxide (Zr02) f and tungstic oxide (W03), is used. In order that whenever [ restoration / of the 
metallic oxide in the film ] may go up by application of this manufacture approach, each function 
improves. For example, Si02 which made the catalyst support and aluminum 203 When it uses, 
the porosity catalyst bed which has practical strength is obtained. Ti02 When it uses, 
improvement in a photocatalyst function is obtained. Moreover, W03 When it uses, improvement 
in the coloring operation by the electrochromic display device is obtained. 
[0032] Moreover, a zinc sulfide (ZnS) particle is used in manufacture of an electroluminescence 
layer, By application of this manufacture approach, the cheap electroluminescence film by the 
applying method can be manufactured. 

[0033] In this invention, the liquid which distributed the functional particle chosen from various 
kinds of above-mentioned functional particles is used as a functional coating according to the 
purpose. This functional coating is applied and dried on a base material (when an anchor coat 
layer is prepared in a base material side, it is an anchor coat layer), and a functional particle 
content layer is formed. Then, said functional particle content layer is compressed, the 
compression layer of a functional particle is formed, and a functional layer is obtained. 
[0034] Various known liquids can be used especially as a liquid which distributes functional 
particles, such as a conductive particle, without being limited. As a liquid, for example, aromatic 
hydrocarbon, such as saturated hydrocarbon, such as a hexane, toluene, and a xylene Alcohols, 
such as a methanol, ethanol, propanol, and a butanol, Ketones, such as an acetone, a methyl 
ethyl ketone, methyl isobutyl ketone, and diisobutyl ketone Ester, such as ethyl acetate and 
butyl acetate, a tetrahydrofuran, dioxane, Halogenated hydrocarbon, such as amides, such as 
ether, such as diethylether, N.N~dimethylformamide, N-methyl pyrrolidone (NMP), and N.N- 
dimethylacetamide, ethylene chloride, and chlorobenzene, etc. can be mentioned. Also in these, 
even if especially the thing that whose liquid which has a polarity is desirable and has water like 
amides, such as alcohols, such as a methanol and ethanol, and NMP, and compatibility does not 
use a dispersant, its dispersibility is good and suitable for it Even if these liquids are 
independent, even two or more sorts of mixed things can be used for them. Moreover, a 
dispersant can also be used according to the class of liquid. 

[0035] Moreover, water is also usable as a liquid. To use water, a support surface needs to be 
the thing of a hydrophilic property. Since the anchor coat layer which uses a resin film and resin 
as a principal component is usually hydrophobicity, it is easy to crawl water, and the uniform film 
is hard to be obtained. In such a case, it is necessary to mix alcohol in water or to make the 
front face of a base material into a hydrophilic property. 

[0036] What is necessary is not to restrict especially the amount of the liquid to be used but just 
to make it have the viscosity to which the dispersion liquid of said particle were suitable for 
spreading. For example, they are liquids 100-100,000 to said particle 100 weight section. It is 
weight section extent. It is good to choose suitably according to the class of said particle and 
liquid 

[0037] Distribution into the liquid of said particle is good to carry out by the well-known 
distributed technique. For example, it distributes by Sand grinder mil relation. In order to unfold 
condensation of a particle on the occasion of distribution, it is also desirable to use media, such 
as zirconia beads. Moreover, it takes care that mixing of impurities, such as dust, does not take 
place in the case of distribution. 

[0038] As for the dispersion liquid of said particle, it is desirable that resin is not included. 
Namely, the amount of resin = it is desirable that It is 0. In a conductive layer, if resin is not 
used, contact of conductive particles is not checked with resin. Therefore, the electric 
resistance value of the conductive layer which the conductivity between conductive particles is 
secured and is obtained is low. Although it is also possible for resin to be included if it is the 
amount of extent which does not spoil conductivity, there afe few the amounts compared with 
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the amount of as [ used ] binder resin in the conventional technique. For example, the upper limit 
of the content of the resin in dispersion liquid is less than 25 volume, when it expresses with the 
volume before distribution and the volume of said conductive particle is set to 100. In the 
conventional technique, since strong compression was not performed, in order to obtain the 
mechanical strength of a paint film, many binders had to be used. If the resin of the amount of 
extent which plays a role of a binder is used, contact of conductive particles will be checked 
with a binder, the electronic transition between particles will be checked, and conductivity will 
fall 

[0039] On the other hand, there is effectiveness of raising Hayes of the electric conduction film 
in resin. However, when resin expresses with the volume before distribution, considering a 
conductive point and the volume of said conductive particle is set to 100, it is desirable to be 
used within the limits of less than 25 volume, and it is more desirable to be used within the limits 
of less than 20 volume. Moreover, although the improvement effectiveness of Hayes decreases, 
it is most desirable not to use resin, if it carries out from a conductive point. In this invention, 
since Hayes improves according to sinking [ of the transparence matter ] in in infiltrating the 
transparence matter into said compression layer after forming and heat-treating the 
compression layer of a functional particle, it is lacking in the need of including resin in the 
dispersion liquid of said functional particle. 

[0040] W03 A particle and Ti02 Also in the functional layer using a particle etc., if resin is not 
used, since contact of each particles is not checked with resin, improvement in each function is 
achieved. If it is the amount of extent which contact between particles is not checked and does 
not spoil each function, it is also possible for resin to be included, but the amount is about 80 or 
less volume, when the volume of each of said particle is set to 100. 

[0041] aluminum 203 In the catalyst bed using a particle etc., if resin is not used, the front face 
of the particle which has a catalyst function with resin is not covered. For this reason, 
improvement in the function as a catalyst is achieved. In a catalyst bed, it is desirable that it 
does not use resin if possible from this viewpoint inside since the active spot of direction with 
many openings as a catalyst increases inside membranous. 

[0042] thus, small quantity is desirable, though it is desirable in a functional layer not to use 
resin (namely, the inside of the dispersion liquid of said particle — to set) at the time of 
compression and being used for it. Since the amount of resin in the case of using may change to 
some extent according to the purpose of the functional film, it is good to determine suitably. 
[0043] Various kinds of additives may be blended with the dispersion liquid of said particle within 
limits which fill the engine performance required of each function, such as conductivity and a 
catalysis. For example, they are additives, such as an ultraviolet ray absorbent, a surfactant, and 
a dispersant 

[0044] Especially as a base material, various kinds of things, such as a resin film, glass, ceramics, 
a metal, cloth, and paper, can be used, without being limited. However, with glass and the 
ceramics, since possibility of being divided in the case of compression of a back process is high, 
it is necessary to take the point into consideration. Moreover, the configuration of a base 
material has the shape of the shape of a foil besides the shape of a film, and a mesh, usable 
textiles, etc. 

[0045] The resin film which does not break as a base material even if it enlarges compressive 
force of a pressing operation is suitable, The adhesion to this film of a functional particle 
compression layer is suitable for a resin film also for the application desirable and asking for 
lightweight-ization also at the good point In this invention, since there are no pressurization 
process and baking process in an elevated temperature, a resin film can be used as a base 
material. As a resin film, polyolefine films, such as polyester film, such as polyethylene 
terephthalate (PET), polyethylene, and polypropylene, a polycarbonate film, an acrylic film, 
norbornene films (the product made from JSR, ATOM, etc.), etc. are mentioned, for example. 
[0046] With a resin film like a PET film, in the case of the pressing operation after desiccation, it 
becomes the sensibility by which a part of functional particles, such as a conductive particle 
which is in contact with the PET film, are embedded on a PET film, and is well stuck on a PET 
film to this particle layer. 

[0047] However, since the rebound ace court layer is formed in the front face and a particle is 
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not embedded at a base material in what has a hard (for example, harder than pencil degree-of*- 
hardness 4H) front face even if base materials are hard things, such as glass and a metal, and a 
resin film, the adhesion of a particle layer and a base material cannot be taken. In such a case, 
the anchor coat layer which uses soft resin as a principal component is beforehand formed on 
the glass side, the metal side, and the hard film front face, and it is used as a base material, An 
anchor coat layer is asked for the softness which is extent in which the compression layer of a 
functional particle is formed with sufficient adhesion. Therefore, as for an anchor coat layer, it is 
desirable that it is softer than pencil degree-of-hardnees 4H, and its soft thing is more more 
desirable than 2H. Extent of the softness required of an anchor coat layer changes with the 
class of the hardness of the support surface to be used, and functional particle, particle size, 
compression pressures, etc. 

[0048] Soft resin can be used for an anchor coat layer, and acrylic resin, urethane resin, vinyl 
chloride resin, silicone resin, etc. are mentioned as such resin, for example. After compression, 
said soft resin layer may be stiffened by heat, ultraviolet rays, etc. 

[0049] Its direction is good although the resin of an anchor coat layer does not dissolve in the 
liquid which distributed the particle. In the electric conduction film, the solution which is 
capillarity when said resin layer dissolves, and contains said resin comes to the surroundings of a 
conductive particle, and the electric resistance value of the electric conduction film obtained 
rises as a result. Also in the catalyst film, it comes to the surroundings of the particle to which 
the solution containing said resin has a catalyst function by capillarity, and a catalyst function 
falls by it. 

[0050] When a metal hard as a base material is used, it is also possible to use a metal (for an 
alloy to be sufficient) soft as an anchor coat layer. Formation of an anchor coat layer can be 
performed with a conventional method. 

[0051] The dispersion liquid of said particle are applied on said base material (when an anchor 
coat layer is prepared in a base material side, it is an anchor coat layer), it dries, and functional 
particle content layers, such as a conductive particle content layer, are formed. Especially 
spreading of said particle dispersion liquid can be performed by the well-known approach, 
without being limited. For example, it can carry out by the applying methods, such as the reverse 
roll method, the direct rolling method, the blade method, the knife method, an extrusion nozzle 
process, the curtain method, the gravure rolling method, the bar coat method, a dip method, the 
kiss coat method, and the squeeze method. Moreover, it is possible to also make dispersion liquid 
adhere to up to a base material by spraying, blasting, etc. 

[0052] Although drying temperature is based on the class of liquid used for distribution, about 
10-150 degrees C is desirable. At Ies6 than 10 degrees C, dew condensation of the moisture in 
air tends to take place, and if 150 degrees C is exceeded, a resin film base material will deform. 
Moreover, It takes care that an impurity does not adhere to the front face of said particle in the 
case of desiccation* 

[0053] What is necessary is just to set it to about 0.1-10 micrometers, although the thickness of 
functional particle content layers, such as a conductive particle content layer after spreading 
and desiccation, is based also on the application of each functional film, such as compression 
conditions of degree process, and the last electric conduction film. 

[0054] Thus, liquid is distributed and functional particles, such as a conductive particle, are 
applied, and if it dries, it will be easy to create the uniform film. If the dispersion liquid of said 
particle are applied and it is made to dry, even if a binder does not exist in dispersion liquid, a 
particle will form the film. Even if a binder does not exist, the reason used as the film is not 
necessarily clear, but since it is capillary force when it is made to dry and liquid decreases, 
particles gather mutually. Specific surface area is large, and since cohesive force is also strong, 
that it is furthermore a particle considers that it will become the film. However, the 
reinforcement of the film in this phase is weak Moreover, In a conductive layer, resistance is 
high and dispersion in resistance is also large. 

[0055] Next, functional particle content layers, such as a formed conductive particle content 
layer, are compressed, and the compression layer of functional particles, such as a conductive 
particle, is obtained. Membranous reinforcement is raised by compressing. That is, points of 
contact between functional particles, 6uch as a conductive particle, increase by compressing, 
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end the contact surface increases, For this reason, paint film reinforcement goes up. A particle 
serves as firm film by compressing, since there is a property which is easy to condense from the 
first. 

[0056] In a conductive layer, while paint film reinforcement goes up, electric resistance fells. In a 
catalyst bed, while paint film reinforcement goes up, since there are few amounts of resin, it 
becomes porous membrane, not using resin. Therefore, a higher catalyst function is obtained. 
Also in other functional film, the fill of the particle in unit volume since there are few amounts of 
resin both not using resin which can be used as the film of high reinforcement with which 
particles were connected increases. Therefore, each higher function is obtained. 
[0057] Compression is 2 44Ns/mm. It is desirable to carry out by the above compressive force. 
44N/mm2 If it is the low voltage of the following, the conductive layer which could not fully 
compress functional particle content layers, such as a conductive particle content layer, for 
example, was excellent in conductivity will be hard to be obtained. 135N/mm2 The above 
compressive force is more desirable and it is 2 180Ns/mm. Compressive force is still more 
desirable. Paint film reinforcement improves and adhesion with a base material improves, so that 
compressive force is high. In a conductive layer, the layer which was more excellent in 
conductivity is obtained, and the reinforcement of a conductive layer improves, and the adhesion 
of a conductive layer and a base material also becomes firm. Since pressure-proofing of 
equipment must be raised so that compressive force is made high, generally it is 2 1000Ns/mm. 
The compressive force of until is suitable. Moreover, it is desirable to compress at the 
temperature near ordinary temperature (15-40 degrees C). The compression actuation in the 
temperature near ordinary temperature is one of the advantages of this invention. 
[0058] Although a sheet press, a roll press, etc. can perform especially compression, without 
being limited, it is desirable to carry out using a roll press machine. A roll press is the approach 
of compressing on both sides of the film which should be compressed between rolls, and rotating 
a roll. Since high pressure is applied to homogeneity and a roll press can be produced with roll- 
to-roll, productivity goes up and is suitable for it 

[0059] The roll temperature of a roll press machine has desirable ordinary temperature. In the 
compression (hotpress) which warmed the warmed ambient atmosphere and the roll, if a 
compression pressure is strengthened, the fault of a resin film being extended will arise, warming 
— in order to make it inelastic [ in the resin film of a base material ] in the bottom, If a 
compression pressure is weakened, the mechanical strength of a paint film will fall. In the electric 
conduction film, the mechanical strength of a paint film falls and electric resistance rises. 
Although it is good also as a warmed ambient atmosphere in order to lower the relative humidity 
of an ambient atmosphere when reasonable [ of wanting to lessen adhesion of the moisture on 
the front face of a particle as much as possible ], a temperature requirement is within the limits 
to which a film is not extended easily. Generally it becomes a temperature requirement below 
glass transition temperature (second order transition temperature). What is necessary is just to 
make it temperature somewhat higher than the temperature which turn6 into humidity demanded 
in consideration of fluctuation of humidity. When continuation compression is carried out with a 
roll press machine, it is also desirable to carry out temperature control so that roll temperature 
may not rise by generation of heat. If a base material is metal, it is also possible to make it the 
ambient atmosphere warmed to the temperature requirement which this metal does not fuse. 
[0060] In addition, the glass transition temperature of a resin film measures dynamic 
viscoelasticity, is called for, and points out the temperature from which dynamic loss of primary 
dispersion serves as a peak. For example, when it sees about a PET film, the glass transition 
temperature is around about 1 10 degrees C. 

[0061] Since a strong pressure is put, a metal roll is suitable for the roll of a roll press machine. 
Moreover, it is desirable that a particle processes a roll surface by the hard film with at 
the time of compression since a roll surface may imprint at a roll. 

[0062] Thus, the compression layer of functional particles, such as a conductive particle, is 
formed. Although the thickness of functional particle compression layers, such as a conductive 
particle, is based also on an application, it is just about 0.1-10 micrometers. Moreover, in order 
to obtain an about 10-micrometer thick compression layer, a series of actuation of spreading of 
the dispersion liquid of a particle, desiccation, and compression may be repeated, and may be 
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performed, Furthermore, of course in this invention, it is also possible to form each functional 
layer, such as a conductive layer, in both sides of a base material. 

[0063] In this invention, the film with which the compression layer of said obtained functional 
particle was formed Is heat-treated. By heat treatment, the corrosion resistance over the 
transparence matter or various solvents improves. 

[0064] A resin anchor coat layer is formed on a base material, a compression layer is formed on 
said anchor coat layer, and when the resin solution which contains an organio solvent and an 
organic solvent in said compression layer sinks in, a fine check may be got in said compression 
layer. Although the device in which it is cracked is not known well, it is considered as follows. 
Compression of a functional particle produces stress in a base material. When the resin anchor 
coat layer is formed on the surface of the base material, internal stress remains in an anchor 
coat layer. If the resin solution containing an organic solvent or an organic solvent sinks in, 
although there is a difference of extent with the amount of sinking in, the amount of sinking in 
will swell the resin anchor coat layer at least. If Internal stress remains in the resin anchor coat 
layer at this time, internal stress became an ununiformity partially, the place which stress 
concentrates locally was completed, and I think that it will be cracked. 

[0065] In this invention, the internal stress which remained in the anchor coat layer is eased by 
heat treatment With the functional film which heat-treated after the compression stratification, 
even if the resin solution containing an organic solvent or an organic solvent sinks in, generating 
of a check does not take place. That is, the internal stress which remained in the anchor coat 
layer is eased by heat treatment, and the corrosion resistance over the transparence matter and 
the various solvents of a functional film improves, 

[0066] What is necessary is just to select the conditions of heat treatment suitably according to 
the quality of the material of a base material or an anchor coat layer etc. 50 degrees C or more 
of heat treatment temperature are desirable because of relaxation of internal stress, and its 80 
degrees C or more are more desirable. The upper limit of heat treatment temperature is usually 
1 30 degrees C in what used the resin film for the base material. For example, an elevated 
temperature which exceeds 200 degrees C is also possible what used the metallic foil for the 
base material and used silicone resin for the anchor coat layer. What is necessary is just to also 
choose heat treatment time amount suitably with the quality of the material of a base material 
and an anchor coat layer, heat treatment temperature, etc. Usually, it is preferably good for 10 
minutes to 50 hours to carry out in 30 minutes - 25 hours still more preferably for 1 minute to 
100 hours. Moreover, the ambient atmospheres at the time of heat treatment may be any in inert 
gas, such as an argon, among air and nitrogen gas. 

[0067] Thus, in spite of having created each functional layer, such as a transparence conductive 
layer obtained, using a small amount of [ like each outstanding functionality, such as conductivity 
and a catalysis, is shown and it does not function as a binder, not using binder resin ] resin, it 
has practically sufficient film reinforcement and is excellent also in adhesion with a base 
material. Furthermore, the functional film which has a functional layer is excellent also in the 
corrosion resistance over the transparence matter or various solvents with heat treatment. 
[0068] 

[Example] Although an example is given to below and this invention i6 explained to it still more 
concretely, this invention is not limited to these examples. As each example is shown in drawing 
i , it is (1) on a base material. Compression layer of a functional particle (2) The formed 
functional film was created. 

[0069] Examples 1-3 are examples which used the ITO particle as a conductive film application. 
As the [example 1] example 1 shows to drawing 2 , it is a base material (1). That by which it 
carried out, the rebound ace court layer (1b) was formed on the resin film base material (1a), and 
the anchor coat layer (1c) was formed on the rebound ace court layer (1b) was used. It is (1) on 
a base material. Compression layer of a functional particle (2) It formed and the functional film 
was created. 

[0070] (Formation of a base material) On the PET film of 50~micrometer thickness, applied 
silicone rebound ace court liquid KP-854 (Shin-Etsu Chemical Co., Ltd. make), dried, it was made 
to harden in 90 degrees C and 2 hour6, and the silicone rebound ace court layer of 2-micrometer 
thickness was formed. The silane system curing agent CR-15 (GE Toshiba Silicones make) 1.5 
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weight section was added to the silicone varnish TSR-145 (GE Toshiba Silicones make) 100 
weight section, the ethanol 120 weight section and the toluene 80 weight section were added 
further, and it considered as anchor coat layer coating liquid. It applied and dried to the rebound 
ace court side of said PET film, this coating liquid was stiffened in 90 degrees C and 2 hours, and 
the anchor coat layer of 1.5-micrometer thickness was formed. 

[0071] (Formation of a functional layer) Primary particle size added the ethanol 300 weight 
section to the ITO particle SUFP-HX(Sumftomo Metal Mining Co., Ltd. make) 100 weight section 
which is 5-30nm, and distributed in the disperser by using media as zirconia beads. On said 
anchor coat layer, the bar coating machine was used and the obtained coating liquid was applied, 
and 50-degree C warm air was sent and it dried. The obtained film is called the ITO film before 
compression henceforth, The thickness of an ITO content layer was 1 .7 micrometers. 
[0072] First, the preliminary experiment for the check of a compression pressure was conducted. 
On both sides of said ITO film before compression, it compressed at the room temperature (23 
degrees C) without having not rotated a roll and heating said roll using a roll press machine 
equipped with a metal roll (that by which hard chrome plating processing was performed to the 
roll surface) with a diameter [ of a pair ] of 140mm. At this time, the pressure per unit length of 
the film cross direction was 660Ns/mm. Next, it was 1 .9mm, when releasing the pressure and 
investigating the die length of the film longitudinal direction of the compressed part. It means 
compressing 347Ns /by the pressure of 2 mm per unit area from this result 
[0073] Next, on both sides of said the same ITO film before compression as what was used for 
preliminary experiment, it compressed on said conditions between metal rolls, and the roll was 
rotated and it compressed with 5m feed rate for /. Thus, compressed ITO film (A) It obtained. 
The thickness of an ITO compression layer was 1.0 micrometers. 

[0074] (Heat treatment) Film with which the ITO compression layer was formed (A) It set in the 
100-degree C ambient atmosphere for 2 hours. 

[0075] (Electric resistance) When the electric resistance of the conductive film after heat 
treatment was measured, it was 1kohm. Electric resistance cut the obtained film in SOmmxSOmm 
magnitude, and hit and measured the circuit tester to two points of the angle are horned in a 
diagonal location. 

[0076] (Sinking [ of the transparence matter ] in) The toluene 100 weight section was added to 
the acrylic resin solution (103B, Product [ made from TAISEI chemically-modified ], 50 % of the 
weight of solid content concentration) 100 weight section, and sinking-in liquid was obtained. 
Sinking-in liquid was applied to the ITO compression stratification plane of the film by which heat 
treatment was carried out [ above-mentioned ], and it dried by 60-degree O warm air. According 
to sinking [ of the transparence matter ] in, it was not cracked in an ITO compression layer. The 
conductive film excellent in transparency was obtained according to sinking [ of the 
transparence matter ] in. 

[0077] Film with which the same ITO compression layer as the [example 1 of reference] example 
1 was formed (A) It did not heat-treat. Film by which heat treatment is not carried out [ above- 
mentioned ] like the example 1 (A) Acrylic resin sinking-in liquid was applied to the ITO 
compression stratification plane, and it dried by 60-degree C warm air. according to sinking [ of 
the transparence matter ] in, the countless check of the shape of a blow hole of was got in 
the anchor coat layer or the ITO compression layer. 
[0078] [Example 2] 

(Base material) Base material with which the rebound ace court layer (1b) and the anchor coat 
layer (1c) were formed like the example 1 (1) It used. 

[0079] (Formation of a functional layer) On said anchor coat layer, the dispersion liquid of an ITO 
particle were applied like the example 1, it dried and the ITO film with a thickness [ of an ITO 
content layer ] of 3.4 micrometers before compression was obtained, the ITO film before 
compression — an example 1 — the same — carrying out — per unit area — 347N/mm2 a 
pressure — compressing — compressed ITO film (B) with a thickness [ of an ITO compression 
layer ] of 2.0 micrometers It obtained. 

[0080] (Heat treatment) Film with which the ITO compression layer was formed <B) It set in the 
110-degree O ambient atmosphere for 1 hour. When the electric resistance of the conductive 
film after heat treatment was measured, it was 0.5kohm. 
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[0081] (Sinking [ of the transparence matter] in) Acrylic resin sinking-in liquid was applied to 
the ITO compression stratification plane of the film by which heat treatment was carried out 
[ above-mentioned ] like the example 1, and It dried by 60-degree C warm air. According to 
sinking [ of the transparence matter ] in r it was not cracked in an ITO compression layer. The 
conductive film excellent in transparency was obtained according to sinking [ of the 
transparence matter ] in. 

[0082] Film with which the 6ame ITO compression layer as the [example 2 of reference] example 

2 was formed (B) It did not heat-treat. Film by which heat treatment is not carried out [ above- 
mentioned ] like the example 2 (B) Acrylic resin sinking-in liquid was applied to the ITO 
compression stratification plane, and it dried by 60-degree C warm air. according to sinking [ of 
the transparence matter ] in, the countless check of the shape of a blow hole of was got in 
the anchor coat layer or the ITO compression layer. 

[0083] As the [example 3] example 3 shows to draw ing 1 , it is a base material (1). It carried out 
and the polycarbonate film of 200-micrometer thickness with which a rebound ace court layer or 
anchor coat layer is not formed, either was used. It is (1) on a base material. Compression layer 
of a functional particle (2) It formed and the functional film was created. 

[0084] (Formation of a functional layer) On said polycarbonate film, directly, the dispersion liquid 
of an ITO particle were applied like the example 1, and it dried and compressed. Compressed ITO 
film with a thickness [ of an ITO compression layer ] of 1.0 micrometers (C) It obtained. 
However, a compressive pressure is 2 183Ns/mm. It carried out. (The die length of the film 
longitudinal direction of the part compressed by pressure:660N/mm per unit length of the film 
cross direction by the same preliminary experiment as an example 1: It was 1.9mm.) 
[0085] (Heat treatment) Film with which the ITO compression layer was formed (C) It set for 30 
minutes in the 80-degree C ambient atmosphere. When the electric resistance of the conductive 
film after heat treatment was measured, it was 2kohm. 

[0088] (Sinking [ of the transparence matter ] in) Silicone resin was used as sinkingHn matter. 
The ethanol 50 weight section was added to the silicone varnish (TSR-145, Toshiba Silicone 
make, 60 % of the weight of solid content concentration) 100 weight section, and sinking-in liquid 
was obtained. Film by which heat treatment was carried out [ above-mentioned ] in this sinking- 
in liquid (C) It applied to the ITO compression stratification plane, and dried by 60-degree C 
warm air. Although toluene was contained in TSR-145 by sinking [ of the transparence matter ] 
in, according to it, it was not cracked in an ITO compression layer. The conductive film excellent 
in transparency was obtained according to sinking [ of the transparence matter ] in. 
[0087] Film with which the same ITO compression layer as the [example 3 of reference] example 

3 was formed (C) It did not heat-treat. When electrio resistance was measured, it was 2kohm. 
Film by which heat treatment is not carried out [ above-mentioned ] like the example 3 (C) 
Silicone resin sinking-in liquid was applied to the ITO compression stratification plane, and it 
dried by 60-degree C warm air. According to sinking [ of the transparence matter ] in, the check 
minute in an ITO compression layer was looked at by the part. 

[0088] Each conductive film of examples 1-3 had the low electric resistance value, and its paint 
film reinforcement was also strong, and it was excellent also in the adhesion of a conductive 
layer and a base material. Each conductive film of examples 1-3 was excellent also in solvent 
resistance, without excelling also in transparency according to sinking [ of the transparence 
matter ] in, and a check occurring in a conductive layer. In the example 3 of reference, the 
polycarbonate film with which a rebound ace court is not formed as a base material was used. 
When the polycarbonate did not heat-treat by toluene being easy to be corroded, the check 
generated it in the conductive layer with the stress by compression. 

[0089] Examples 4 and 5 are Ti02 as a photocatalyst film application. It is an example using a 
particle. 

The [example 4] example 4 is Ti02 as a photocatalyst film application. It is an example using a 
particle. As an example 4 shows to drawing 3 , it is a base material (1). It carried out and that by 
which the anchor coat layer (1c) was formed on the metallic foil base material (1a) n w as used. It 
is (1) on a base material. Compression layer of a functional particle (2) It formed and the 
functional film was created. 

[0090] (Formation of a base material) On the aluminium foil (1080H18) of 23-micrometer 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgL(^]e 



2006/11/09 



JP,2001-328193,A [DETAILED DESCRIPTION] 



12/13 ^— i? 



thickness, the silane system curing agent CR-15(Toshiba Silicone make) 1 weight section was 
added to the silicone varnish TSR-145 ( Toshiba Silicone make) 100 weight section, the ethanol 
120 weight section and the toluene 80 weight section were added further, and it considered as 
anchor coat layer coating liquid. Applied and dried this coating liquid on said aluminium foil, it was 
made to harden at 90 degrees C, and the anchor coat layer of 1 -micrometer thickness was 
formed. 

[0091] (Formation of a functional layer) Ti02 whose primary particle size is 30-70nm The 
ethanol 900 weight section was added to the particle 100 weight section, and it distributed in the 
disperser by using media as zirconia beads. The bar coating machine was used for the anchor 
coat side of said base material, and the obtained coating liquid was applied to it, and 50-degree 
C warm air was sent end it dried. The obtained film is set henceforth and it is the compression 
front Ti02. A film is called. Ti02 The thickness of a content layer was 0.7 micrometers. 
[0092] The preliminary experiment for the check of a compression pressure was first conducted 
like the example 1. It is said compression front Ti02 at a room temperature (23 degrees C) 
without not rotating a roll and heating said roll using the same roll press machine as an example 
1. It compressed on both sides of the film. At this time, the pressure per unit length of the film 
cross direction was 220Ns/mm. Next, it was 0.8mm, when releasing the pressure and 
investigating the die length of the film longitudinal direction of the compressed part It is 2 
275Ns/mm per unit area from this result. It means compressing by the pressure. 
[0093] Next, before [ Ti02 ] said the same compression as what was used for preliminary 
experiment On both sides of the film, it compressed on said conditions between metal rolls, and 
the roll was rotated and it compressed with 5m feed rate for /. Thus, compressed Ti02 Film (D) 
It obtained. Ti02 The thickness of a compression layer was 0.5 micrometers. 
[0094] (Heat treatment) T102 Film with which the compression layer was formed (D) It set in the 
1 50-degree C ambient atmosphere for 2 hours. 

(Sinking [ of an organic solvent ] in) Ti02 of the film by which heat treatment was carried out 
[ above-mentioned ] Toluene was infiltrated into the compression layer and it dried by 60- 
degree C warm air. By sinking [ of toluene ] in, it is Ti02. It was not cracked in a compression 
layer. 

[0095] Same Ti02 as the [example 4 of reference] example 4 Film with which the compression 
layer was formed (D) It did not heat-treat. Film by which heat treatment is not carried out 
[ above-mentioned ] like the example 4 (D) Toluene was infiltrated into the Ti02 compression 
stratification plane, and it dried by 60-degree C warm air. sinking [ of toluene ] in — an anchor 
coat layer or Ti02 The countless check of the shape of a blow hole of was got in the 
compression layer, and the compression layer lost touch with a base material. 
r0096l [Example 51 _ 

(Base material) Base material with which the anchor coat layer (1c) was formed like the example 
4(1) It used. 

[0097] (Formation of a functional layer) It is Ti02 like an example 3 on said anchor coat layer. 
The dispersion liquid of a particle are applied, and it dries and is Ti02, Before [ Ti02 ] ■ 
compression with a thickness I ot a content layer ] of 1 .4 micrometers The film was obtained. 
Before [ Ti02 ] compression It is a film 275Ns/mm per unit area like an example 3 2 It 
compresses by the pressure and is TiQ2. Compressed Ti02 with a thickness [ of a compression 
layer ] of 1 .0 micrometers Film (E) It obtained. 

[0098] (Heat treatment) Ti02 Film with which the compression layer was formed (E) It set in the^ 
300-degree C ambient atmosphere for 1 hour. 

(Sinking t of an organic solvent ] in) Ti02 of tlie film by which heat treatment was carried out 
[ above-mentioned ] like the example 4 Toluene was infiltrated into the compression layer and it 
dried by 60-degree 0 warm air. By sinking [ of toluene ] in, it is Ti02. It was not cracked in a 
compression layer. 

[0099] Same Ti02 as the [example 5 of reference] example 5 Film with which the compression 
layer was formed (E) It did not heat-treat. Film by which heat treatment is not carried out 
[ above-mentioned ] like the example 5 (E) Toluene was infiltrated into the Ti02 compression 
stratification plane, and it dried by 60-degree C warm air. sinking [ of toluene ] in — an anchor 
coat layer or Ti02 The countless check of the shape of a blow hole of was got in the 
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compression layer, and the compression layer lost touch with a base material, 
[0100] At examples 4 and 5, it is TI02. It excelled also in solvent resistance, without having 
excelled in the adhesion of a compression layer and a base material, and a check occurring in a 
Ti02 compression layer. 

[0101] At the above-mentioned example, it is an ITO particle and Ti02 as a non-subtlety 
particle. The example which produced the inorganic functionality film was shown using a particle 
respectively. Various inorganic functionality films are producible like the above-mentioned 
example using the non-subtlety particle which has various properties. Therefore, at all points, 
don't pass over the above-mentioned example to mere instantiation, and don't interpret it 
restrictively. Furthermore, all modification belonging to the equal range of a claim is the things of 
this invention within the limits. 
[0102] 

[Effect of the Invention] According to this invention, after applying the coating containing a 
functional particle on a base material, it compresses and a functional film is obtained by the 
simple actuation of carrying out a postheat treatment. The functional film by this invention has 
sufficient mechanical strength, and is excellent in the adhesion of said functional layer and said 
base material, and excellent also in solvent resistance. The functional film whose target function 
the evil by the binder resin in the conventional applying method was canceled by this invention, 
consequently improved more is obtained. 

[0103] According to this invention, it can respond also to large area-ization of a functional film, 
and equipment is simple, productivity is high and various kinds of functional films including a 
conductive film can be manufactured by low cost. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI ire not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing an example of the functional film of this invention. 
[Drawing 2] It is the sectional view showing an example of the functional film of thi6 invention. 
JSiawiQgJfl It is the sectional view showing an example of the functional film of this invention. 
[Description of Notations] 

(1 ) : base material 

(1a): Base material base material 
(1b): Rebound ace court layer 
(1c): Anchor coat layer 

(2) : a functional layer 
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DRAWINGS 
[Drawing 1] 



[D rawing 2] 
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[ Drawing 31 
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'&htitzmmzmmTy*-3-bm±.i l z. 
-zm^xmtaL. 5o°cco?m$:mixt&mLfz. % 

hfitzy -f )V2±* . mmc&wc. £^HfriT0 7^;W 
tz. 



[0072] i-T. EeE;b<Oigfg<^^<D^i!iia£ 

fToJt. — *f<7)iSg 1 4 0mm^lD-;P ( 
a-/l-7°^.x«£ffl^-C. n-;P5r[IIfe$-tt-rfioKifa 

uwuM^frb&vve, (2 3°o (cTHflieffi 

ilS*l«]0#{2*$ Sfc 6 6 0 N/mmT&o 

<W~. ffi^SrBP&U m&tvrzmftcDy < 
¥;£rfaC9Jt£ 1 . 9 m mtli r>fz. Z Ofe* 

0^347 N/mm2(7)ff7lT'Effi 

[ o o 7 3 ] Tffimmtzmmvtzi>cDtmmcom 
iEffifSittf i to 7 -f )U2*z&mv->\smzm&mi&kt\r 
xsmL. v-tuzm&z^sm/ttnmTmmxE.m 

Lfz. Zco^olztX. S.m^tifz IT07^;^(A) 

[0074] (mum) iTo&mmtfBf&ztifzy j 

)V2* (A) £10 0 °CcO#ffl^^ 2 B*l&te V yfz . 
[0075] (tt«Jg}5l) ^S«<7)^«tt7 < /UAff) 

13. #^7-(;l/ASr50mmx5 0mm(7)7i:#§(: 
», nft<F>®.mz3bZ>ft<7>2£J l ZT-X?-ZfoXX 
WfeLtz. 

[0076] (mivs&oam) t? v>iwm®r& ( 1 

03B. *jfcfLl (tt) ®^«K5 0fi»%) 1 
0 0«»gS(c. WPX 1 0 0a*^5:jDi.T-t«^^ 

u 6 ox;<oiijfflTfa»Lfc. awwt^t 
atci-^T. i TOEmmizwTfizM&fr-yfc. mm 
mnn-tmzx-ox. mmmzrnitzmm^y < tmt 
nhtitz. 

[0077] i^mi^mmmitm^iTosmm 
im&ztitzy 4 iUMK) cvmLmzftttfr-otz. m 
tmikmmzLx. isBSUxm^tix^^y^^ 
(a) cr>iTos.mmmiz. rfj^m^ms^mm 
t. 6 0'ccoisMx^mttz. wmmefe&iiz*-) 
x. T>*-a-hmxiiiTO]±mmt,z<i>cD}&yi<7) 
mwcnutfrfx-ofz. 

[00 7 8] [JIMM2] 

(3d**) mmitmrnz. ^-Ha-hJiawav 
ry#-3-b*<ic)jWBjss*ifc£»fc(i> &fflv^ 

[0079] («^ttS(0®fife) mUT>#-3-hm 

ITOtti«I»3. 4Amc7)BE^ff 
IT07^^it, S.mml T07^AS. ^JS 
«1 i:[5l«^t-Cm{iffi«a^ , 9(c;3 4 7N/mm2 O 
ff^T'E^L. ITOffi^ileDff^2. 0//m^ffiffi$ 

tut I TO^-f;kA(B) Srff^:, 

[0 080] (i^a) iTos«Mi*q»j«3n3t7-f 
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<m&&y iJ^n^mBLzmfettzt z*>. o. 5 
[oo8i] ( mwwn<rykm ) mm 1 1 mmz l 

U>mfJ»*«»£»aiU 6 0t^iBJRTflSKUfc. >§ 
«3HI**>*«fc: J: o X. IT OffiHSSfcrtAWiA 4. =flr*» 
oft. 3fflffl*rtt*>*«fc:J:-*-c, »ll!ttfc:Wift*«e 
7>r/l'A##<s>;fift. 

[0082] [###J2 ] H#gfiJ2 t 111 1 1 TOJEi§/I 

(b) oiToff^aatc, r^u/MMi»*«»*s«ii 

L, 6 0°C^&STl£$Lft. S"iftf^jS«:J:^ 

r, ry*-3-hSX{±iToffi^stc<i,c7)mttco 

[0083] [5UJ60O3 ] SOI«3"C«. 0 1 J: 
-hmi>Btit£tiX^%:^2 0 0 ummcotfV 

[0084] ( «tgtt«o»B!c ) max y h 

7 < Hifi091 tlaltt^LT I TOtJfotF- 
^#ffc$£i£^U <K«U ffiiSLft. I TOffijfiJlO 
15A1. 0jum<OE8S£;hft I TO7-f^A(0 £t# 
ft. fit, ffit8w£EMil8 3N/mm2 tUc, (H 

1 1 mm^mmnzx , 7 ^-mi©^^^* 

$ Sft OcOE^J : 6 6 0 N/mmt, ffil®$:fxftgp#«>) 
7-f;PA*^*[6]<7)S$ : 1. 9mmT'£>oft. ) 

[00 8 5] i TommmtfMf&ztu-zy < 

)UM0 1:80 "Ctf0»H^i; 3 0 v ^ft . fmw® 

0mm,&7<t\s&<?>nsmi}LZM%.Lf.itz?>. 2kQ 
xb-otz. 

[0086] ( JfBJftlfO-triS ) ^fMMT UTS' 'J 3 
-VStUfcffl^ft. y'J3-y7^ (TSR-14 
5. jREi/Ua-^ (tt)X. H^#igJ£6 0**%) 
1 0 0**m=. x?7-/P5 0fifigPSrJPi.T#a?g 
£»fc. Z<n&mm*±M^mZixtzy i >VMC) co 

iTOEEWiffltcfissL, 6ox^aa-cfla»Lft. ss 
*4ntv^t=t*»3&»*>fe"f, i TOEmmizuvtex 

&tttt7 4 ;PA**f#£>ixft . 

[00 87] [##0IJ3] ^Sftfll 3 tISIt IT Officii 

$«6Si«:»6W;i:£*, 2k£JTftoft. Hlfc«3t 
|B|«{=L"Cs ±Am$m^tiX\^j:^y < )VMQ (01 
TOffltlc, v-U3-y«aii^S?«2:^L, 6 0 
XJrfOfiHTft* Lft . ^Bj^,«c7)-#iStw imt, I T O 

smm izm^coux/tf-mizn. ^iifz . 



[0088] MMM 1—3 0^«tt7 -f /l-Atil ^-Ttl 

fbkv>®mmzi>mtix^tz. mmmi'scomm&y 

ffifrCii 0 . l.-^OTWt=lAlf *r«^-r* i t fc 3r< . 
iWttttmtUt. ##0!l3-Cti. S»f*i:tT 
;v- H 3 - 1- <DBf&$ tlX V VSrV^iK U b 7 4 

/l-ASrfflv^ft. stfua-stf*— Mi MPx >W&A£ix 

^mizuxstfmiLti. 

[oo89] mmm4 . 5«. ^M^nffl^t lt. t 

i0 2 

[SdtW4 ] HSfe^J4{±, ftMMffllffl&i: LT, TiO 

*diz. itmnv tu. ^m?i»«(ia)±{cTy^ 

-rJ-h«(lc)*>'^E§nfttO&fflv^ft„ 3£»fr± 
(1) tMBfittWS^flaBWG) ^^BKL, «#g«7^ 
^AS:^(£Lft. 

[0090] (^d$#:tf0^) 2 SAtmJSOT^Sx^ 
A?g ( 1 08 0H1 8) ±tC, J/ij3-y7-XTSR 
-145 (3KS^U3->«) lOOiiaiCy^y* 

wawcR-15 (sc«^U3-v«s> ia*a5^Jp 
friers 5 —vj*m±izmfi. &mt. 9ox:x*w 

[0091] ( ) 30-70 
nm<5DT i 0 2 W&^\ 0 0 MigPtCX ? 7 9 0 0 
Jti^^jD^.. JrlTZzSjUX-Tt'-XtLXttWl 

mizx-ftf&Lti. %^ntzmm*m : &ffiVfcr)T>ti- 
a^in-oTiaaLft. »^fift7^yuA?-. janwctjn 

ffffitJTi0 2 7^;l^Ai:^-rs. T i 0 2 

[0092] hmct 1 1 mrnizLx . ffi^ffTjo 

<Wm*inb%^X\ SiS (23t) fcTKflBffi^MT 
i0 2 7 -f/UA$r^ffi^Lft. icOB*, 7^;PAi!i^- 
^#©«§SftOOE7 t }{i2 2 ON/mmT'&oft. 
i^tC SMIIiL, Effl§ixftgP^7 4 )U2±&tt 

6, *ffiI»^0t2 7 5N/mm2 CO&JjX'&mL 
ft^tlC^rSo 

[ 0 0 9 3 ] act. ^HBSBteftJH Lft t <0 i: |5]«i0mr 
faE^MT i 0 2 7 -f ;UAS:^JSo-;^^^fjlB^ 
fK'ffiHSU n-;P^HHE$^5m/^c7)3M02ST-JE 
ffiL-ft„ .I^i^tLT, ffi^$ixftTi0 2 7-f^A 
(D) 5rffft. Ti0 2 JE^®C0iS^(i0. 5umX$>^ 
ft. 
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[0094] mmm) t i o 2 jsmttm&^titiy 

fc. WPx^o-fMSfcioT. Ti0 2 ffiSWfcWtt 
A 

[0095] [##014] S6ttW4kPItTiO, £BB 

h«x«T i o 2 ehdi t< t<om««*aa<o 

[00 96] [H*fl|5] 

36tt«4i:Pi*fc:, TV*-a-hJf(lc)*» 

[0097] (KitgeJi^^) ms&Tyx-a-bm 

aafiU flatU Ti0 2 ttfOf^l. 4jumcr>m 
MffiT i o 2 7 4 /bAfcfltt:. S^MT iO z 7^ 
£ , 3 t FWMC LT JMMIHtSfc 0t275N/ 

mm' <!>>E2rtffi*U Ti0 2 JEffl«<7)#^ 1 . 0 jt* 
mCOffitfSfUtT i 0 2 7^/KME) 

[0098] ( mam > t i o 2 EaM498ft£*ufc7 

(E) £300 °C«#B$U:: 1 ^rlStJV ^ . 

zntzy ovwt i o 2 Emmtz h/uxyz-smz 
6 0r<?5iaMTie*SU£. WUxy</D#?ik:,i:-o 
T, Ti0 2 ffi»Jifc:vWiA'9 i Sr3&»ofc. 
[0099] [##«5] ^SfiCT5fc|SItTi 0 2 ffiJt 

.ME) <0TiO 2 £BBMIffit, WWxy£-£?:l£-e, 6 

[0 1 0 0] «»«4. 5Tfi. Ti0 2 SBBiiitSft 

[HI] [02] 



[oion isssmweii* tmuifrb lt.it 

OHf, Ti0 2 «Mtft*3h.«lffi^T. ffiffiiffi 
[0 102] 

s««H47>r^Att. -H)-*«f«flm!e**t. mas 

t«t4. *»iot. m&comftmzaif&ju 
yy-mmizz&fmtfffimtL. zcomsk. mmt? 

[0103] xmuzxtitf, mm.'&y < >vj±<D±mn. 
[an *mxo&imy 4 )vj±cry^*7frmmm 

X'foh. 

[ h 2 ] *wR<nmsmy < /i^o-m^-t »r®0 

X'foh. 

[03 ] *m*z>mwmy < ivA<r>-m^^mmm 
x-hh. 

(1) 

(la) : 3d$ffcSW 

(lb) : hm 

(lc) : Ty^-rJ-b^ 

(2) -.mmum 

[03] 



^™ fBPl » ^WE a- 
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F^-JU(##) 4F100 AA33 AK01C AK42 AK52 
AROOC ATOOA BA02 BA03 
BA07 BA10A BA10C DE01B 
EH462 EJ17B EJ173 EJ413 
EJ65C GB41 JB07 JG01B 
JG04 JG05 JG06 JL08 JN01B 
JN02 JN06 JN30 YYOOB 
5G307 FA02 FBOl FB02 FC03 FCIO 
5G323 BAOl BA02 BBOl BC03 



